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Abstract

Background: Pituitary apoplexy (PA), which is mainly
associated with pituitary adenomas, is a very rare disease.
PA imposes high risk of hemorrhages and infarction, which

in most cases; emergent surgical intervention would be
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needed. Moreover, SARS-CoV-2 is a newly emergent viral
infection, which has shown several neurological
manifestations, including intracranial hemorrhages. Yet, a
definitive correlation between PA and COVID-19 still

needs further investigations.
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Observations: We report two cases of COVID-19 male
patients, who presented with PA manifestations, mainly
headache associated with ocular paresis and diplopia. Both
patients underwent transsphenoidal resection of the sellar

tumor, and both showed significant clinical improvement.

Conclusion: Pituitary apoplexy has been linked to COVID-
19 as a post-infection complication, with surgery being a
successful treatment.

Keywords: Pituitary

apoplexy; COVID-19;

Transsphenoidal resection.

1. Introduction

Pituitary apoplexy is a rare disease, with prolactinomas
being the most prevalent type of PA. Patients with pituitary
apoplexy typically present with a sudden severe onset of
thunderclap or migraine like headache, visual disturbances
like diplopia, ocular paresis or even vision loss. Other
symptoms may include altered mental status, and hormonal
dysfunction such as hypopituitary disease, Addison disease,
and, prolactinoma [1]. For the past year, a new emergent
viral infection, SARS-CoV-2, spread worldwide, affecting
millions of people. SARS-CoV-2 mainly attacks the lungs,
resulting in severe respiratory distress symptoms; yet,
several cases have been reported correlating some
neurological manifestations with COVID-19 infection, such
as headache, dizziness, and stroke. In addition, some cases
have been reported linking COVID-19 as a possible
precipitating factor for pituitary apoplexy [2]. In our article,
we present 2 cases of young male patients, admitted with
pituitary apoplexy, and who were covid-19 positive, for

which we performed surgical resection of the mass.
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2. Case Study

2.1 Cas

A 45 years old male with a past history of COVID-19
infection 3 weeks’ prior, presents to the ED with severe
thunderclap headache associated with ocular paresis and
blurred vision. He claimed that these symptoms started on
the 10th day after being tested as COVID-19 positive, for
which he got hospitalized for symptoms management. Upon
physical examination, palsies for all of the cranial nerves 3,
4, and 6 were noted with mydriatic non-reactive pupils, left
eye ptosis and decreased bilateral visual field acuity. MDCT
of the sinus was performed with sagittal and coronal
reconstruction, which showed a large lesion of 3.7 cm
involving the sella turcica and eroding the clivus (Figure 1).
In addition, invasion of the sphenoidal sinus was noted,
with a possible extension into the posterior ethmoidal air
cells suggestive of invasive macroadenoma (Figure 1).
Neurosurgery was consulted, and transphenoidal resection
of the sellar tumor was performed. A sample was sent to the
ana-pathology which showed the following (Figure 1). The
headache resolved immediately after surgery. Additionally,
ptosis and ocular paresis resolved after 3 months, however
panhypopituitary is present and is being treated with

hydrocortisone, thyroid hormone and testosterone.

2.2 Case

A 28 vyears old male with COVID-19 infection upon
admission presents to the ED with severe acute headache
associated with a new onset of diplopia as well as esotropia
of the left eye. He claimed that these symptoms started 2
days ago, prior to his admission. Cerebral MRI showed a
lesion involving the sella turcica with ¢ invasion of the
para-sellar, supre-sellar and sphenoid sinus cavities (Figure
2). Transphenoidal resection of the sellar tumor was
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performed. A sample was sent to the anapath which showed immediately after surgery. Additionally, both diplopia and
the following (Figure 3). The headache resolved esotropia resolved after 3 months.

Figure 1: Brain CT scan showing (A) 3.7 cm large mass involving the sella turcica and eroding the medial wall of

the petrous segment of the left and right internal carotid artery and the foramen lacerum. (B) the mass eroding the

sellar floor and sphenoid sinus.

Figure 2: Brain MRI T1 sequence: (A) Coronal Cut, showing sellar tumor invading both cavernous bilateral sinuses
and compressing and elevating the optic chiasm superiorly. (B) Axial cut, tumor encompassing the right and left

internal carotid arteries. (C) sagittal section, tumor invading the sellar base and sphenoid sinus.
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Figure 3: Pathological picture of the tumors for both patients (1) complete necrotic tissue, without nuclear details.

Sheet like growth pattern illustrated in both patients (2) the endocrine pattern of the tumor necrosis revealed by a

dense reticulin meshwork in both cases. (3) Intense and diffuse staining of tumor cell with the pancytokeratin. (4)

Intense and diffuse staining of tumor cell with the synaptophysin.

(A) Complete necrotic tissue, without nuclear detail. Sheet like growth pattern illustrated in both patients. (Hematoxylin and

eosin, original magnification x400). (B) The endocrine pattern of the tumor necrosis revealed by a dense reticulin meshwork in

both cases. (Reticulin stain, original magnification x400). (C) Intense and diffuse staining of tumor cell with the

pancytokeratin. (Original magnification x400). (D) Intense and diffuse staining of tumor cell with the synaptophysin. (Original

magnification x400).

3. Discussion

3.1 Presentation

The incidence of symptoms affecting patients with PA vary,
for instance, headache being the most common of all
clinical presentations, following with Visual acuity loss,
hypopituitarism, nausea, ocular paresis and diplopia and
finally altered level of consciousness. Within our case, the
most prevalent chief complaint was headache associated

with ocular paresis and diplopia at a lesser prevalence [3].

3.2 Diagnosis
PA diagnosis is primarily based clinically, in accordance,
with adequate history taking of the patient and symptoms

evaluation, and followed by a thorough physical
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examination which must include neurological assessment,
mainly targeting the cranial nerves from Il to the VI, as well
as a visual field exam and an OCT test. Fundoscopy could
be performed in order to rule out papilledema of optic
atrophy. In addition, lab tests should be taken, more
importantly for the pituitary hormones. And finally yet
importantly, an MRI with contrast should be done to
confirm the definitive diagnosis of PA [1].

3.3 Management

PA primary management consists of hypothalamic-
pituitary-adrenal axis maintenance using hydrocortisone. To
note, in cases of hypopituitarism, the patient may suffer

from Addisonian shock. So in order to avoid it, cortisol
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must be replaced 24 hrs. before the administration of
thyroid hormones [4]. Subsequently, in the presence of
macroprolactinoma, and even for all patients with PA up
until their prolactin level is determined, cabergoline should
be administered as first-line therapy, as suggested by
Brisman et al [5]. Additionally, some patients may suffer
from hyponatremia as a consequence of SIADH secondary
to both hypocortisolism and hypothyroidism. Therefore,
once the cortisol and thyroid hormones are corrected, then
sodium will likewise be corrected. Nevertheless, if sodium
concentrates are needed, administration should be done at a
very slow rate (0.5 mEg/h or 12 mEg/d) to avoid the risk of

either CPM or EPM leading to severe neurologic deficits

[6].

The next step of the treatment is controversial among
different guidelines. For instance, U.S guidelines prefer
surgical intervention, however, on the contrary, European
guidelines advise conservative management accompanied
by follow up whenever it is needed. The goal of surgical
resection differs between acute and sub-acute cases. While
in acute presentation our primary goal is to decompress the
optic apparatus, pituitary gland, and the cavernous sinus, in
sub-acute case, the surgery’s goal is @ maximal safe tumor
resection [1]. In parallel, conservative approach is based on
the fact that the mass resorbs by itself like in small
intraparenchymal hematoma [1]. Choosing between surgery
or conservative treatment is based on several criteria like

time of presentation and severity of symptoms.

3.4 Outcome
Many studies have demonstrated that conservative
management is as efficient as surgical intervention when it

comes to headache and oculomotor dysfunction [7].

Archives of Clinical and Medical Case Reports

DOI: 10.26502/acmcr.96550406

Nevertheless, it has been reported in one of the studies that
surgical intervention, did in fact, provide better efficiency
for oculomotor dysfunction [8]. This study goes in
concordance with the results we faced in our study where
both of our patients were cured from headache and
oculomotor diseases after surgery. As a matter of fact,
OMD resolved in almost 90% of the patients following a 1-
year post-op [9]. Contrariwise, visual field and acuity only
improved in about 74 to 94% of patients with a much lower
rate of complete resolution, with both surgery and
conservative management [3, 10, 11]. Additionally,
recovery from hormonal deficiency appeared very low
within both surgical and conservative management, with an
improvement rate of approximately 20% and in dependence
on the time of the operation [10, 11]. Despite that, better
endocrine improvement was seen with subclinical cases

over the acute ones [12].

Moreover, less severe symptoms and better outcomes were

seen in infarction than hemorrhagic tumor [13]. Large or
invasive tumors, severe vision loss and long use of
anticoagulants were also associated with poor prognosis [7].
Regarding the risk of residual viable tumor, and recurrence
of PA especially when these risk factors are present, surgery
is often preferred [14]. This clarifies why for our two cases,
surgical resection was performed despite the fact that the
patients presented with sub-acute PA without any major
neurological deficits, since within both of the cases, the
tumor diagnosed was large in size as well as invasive, due
to the hemorrhagic infarct. Therefore, surgery was done in
order to secure a tumor resection with a maximal safe
margin along with optic chiasm decompression.
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3.5 Pituitary apoplexy and coronavirus (correlation with
other case reports)

In analogy to our cases, we are correlating with 2 cases,
who were COVID-19 positive and of whom were diagnosed
with PA and subsequently, treated surgically. The first case
corresponds to a 28 years old pregnant female; whose chief
complaints were blurry vision associated with a left dilated
pupil along with a headache that lasted for 4 days. In
addition, her prolactin level was high and associated with
hypopituitarism [15]. As for the second case, corresponds to
a 47 years old male whose main chief complaint was left
frontal headache associated with diplopia, ptosis of the left
eye, as well as loss of visual acuity.16 In both cases, MRI
was performed, and surgical transphenoidal resection was
done with a 2 weeks’ delay for the pregnant female, and
emergently done for the male for whom transsphenoidal
hypophysectomy was performed. Both patients had a full
recovery after the surgery [15, 16].

Furthermore, the results of our 2 cases and the timing of
improvement were similar to other studies, complete
resolution of headache and diplopia after 3 months. Not to
mention that also the patient was on hormone replacement

post-op.

3.6 Pituitary apoplexy & COVID-19 pathophysiology

To understand better the correlation between PA &
COVID-19, the hypophyseal portal system of pituitary
adenomas is much less vascularized, meaning of inhibited
angiogenesis, leading to a compensation which is achieved
by the direct blood supply from both capsular and loral
arteries respectively [17]. To further elaborate, COVID-19
has been linked to several events of vascular

thromboembolism, with venous being more prevalent than
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arterial in terms of vascular involvement. Thus, increasing
the risk of hemorrhagic complication which in turn, would
lead to PA [18]. Another perspective also associates acute
necrotizing hemorrhagic encephalitis to the cytokine storm

syndrome that might also be released by Coronavirus [19].

4. Conclusion

COVID-19 remains an emergent disease that needs further
studies to understand its pathophysiology better. Yet,
several neurological manifestations have been linked as
post-covid-19 complications, with pituitary apoplexy being
one. Moreover, surgical resection has been proven to be an

effective treatment for pituitary apoplexy.
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